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Summary

Net radiation at the snow surface plays the substantial role for the melting process of
snow, while the sensible and the latent heat exchange and smaller in magnitude than the net
radiation, except under fairly wet and warm conditions. However, for the sake of simplicity,
empirical formulas based only on air temperature have been proposed for a technique estimating

the amount of snowmelt, but appropriate coefficients have not yet been established for the
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formulas.

In this paper we estimated the hourly and the daily snowmelt using the heat balance
method and simple date of meteorological elements (air temperature or net radiation) at a
small experimental site (area of 400 m?). The results obtained were compared with the actual
snowmelt and runoff from lysimeters.

Field observations were conducted at Moshiri basin in the northern part of Hokkaido,
Japan, during the snow-melting season in 1985. Actual amounts of surface snowmelt were
obtained by observing snow stakes and snow pits. Amount of runoff from the snow cover
were measured using two shallow lysimeters, one buried in the ground and the other in the
snow. The rate of downward movement of meltwater through the snow cover was observed
using dyestuff (eosine powder). Micro-meteorological observations were carried out at the site
in order to obtain the heat balance at the melting surface. The results are as follows:

1) Calculated amount of snowmelt by the heat balance or a simple formula using only the
net radiation showed a good agreement with the actual amount of snowmelt. The relationship
between the predicted and the observed amount of accumulated snowmelt was represented
by linear regression curves with high-correlation coefficients (over 0.990).

2) Short-time variations in snowmelt could not be explained by the simple formula using only
air temperature. However, for a longer period (10~14 days), the accumulated daily snowmelt
has a good correlation with the air temperature.

3) Hourly snow-melting rates calculated by the heat balance and bulk meteorological elements
were compared with snowmelt runoff obtained by the lysimeter. The lag time ranged from
3 to 4 hours, and it depended on the intensity of snowmelt and the depth of the snow cover.
On the other hand, for a longer period a good relationship was found between the calculated

daily snowmelt and the observed runoff, especially for the accumulated amounts.



